Regulation of intracellular pH in periportal and perivenular hepatocytes isolated from ethanol-treated rats.
The aim of this study was to gain information on intracellular pH (pHi) regulation in periportal (PP) and perivenular (PV) hepatocytes isolated from rats pair-fed liquid diets with either ethanol (T rats) or isocaloric carbohydrates (C rats). pHi was analyzed by the pH-sensitive dye BCECF in perfused subconfluent hepatocyte monolayers. Cells were acid-loaded by pulse exposure to NH4Cl and were alkali-loaded by suddenly reducing external CO2 and HCO3- (from 10% and 50 mM, respectively, to 5% and 25 mM) at constant pHout. In cells from C rats: (a) steady-state pHi was higher in PP than in PV hepatocytes in the presence, but not in the absence, of bicarbonate; (b) pHi recovery from an acid load was 35% higher in PP than in PV cells in the presence of HCO3-, whereas it was similar in HCO3(-)-free experiments; and, on the contrary, (c) pHi recovery from an alkaline load was 30% higher in PV than in PP cells. In cells from T rats: (a) steady-state pHi was always lower than in cells isolated from pair-fed animals; (b) steady-state pHi was similar in PP and PV hepatocytes either in the presence or absence of bicarbonate in the perfusate; (c) pHi recovery from an acid load was not significantly different in PP and PV cells either in the presence of HCO3- or in HCO3(-)-free experiments; and (d) pHi recovery from an alkaline load was similar in PP and PV cells. Our data suggest that chronic ethanol treatment selectively modifies pHi by affecting the activity of ion transport mechanisms regulating pHi in PP and PV hepatocytes isolated from rat liver.